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Why do we apply Geographical Information Systems ïGIS?

Simulation and visualization 
of real world ςmapping

Geospatial analysis 
and modelling



GIS components

User

Hardware

Software

Data

Data processing 
algorithms, methods 

and tools
GIS

Raster data
.jpg .tiff .ecw.hgt .netCDF

Vector data 
in geodatabases

.shp.gpkg.geojson.gdb

API-services
WMS WFS



GIS software

ArcGIS

ArcGIS Pro

QGIS

https://qgis.org/download/

https://www.esri.com/en-us/home

Desktop GIS applications

ArcGIS

ArcGIS Online

https://www.arcgis.com/index.html

Web-GIS applications

ArcGIS

ArcGIS Earth

https://www.esri.com/en-
us/arcgis/products/arcgis-earth/overview

OpenStreetMap

https://www.openstreetmap.org

https://www.google.com/earth/about/

Google Earth Pro 

https://qgis.org/download/
https://www.esri.com/en-us/home
https://www.arcgis.com/index.html
https://www.esri.com/en-us/arcgis/products/arcgis-earth/overview
https://www.openstreetmap.org/
https://www.google.com/earth/about/


Climate data in GIS

What is special about climate data?

Åcontinuous in space and time 

Åglobal to local scales

Ådiversity of climate indicators

Åmajority of indicators are derived 
from other indicators

Data massiveness is a challenge

Åhistorical, future, calculated change

Åhourly / daily / monthly / annual timescales

Åsources ςobservations, reanalysis, modelling

Åup to 10 basic climate indicators and numerous 
ones derived from

Å120+ climatic models

Åup to 5 GHG emission future scenarios

Åuncertainty and incompleteness issues

Climate data = Big data



Climate data in GIS

Multidimensional rastersNetCDF
(Network Common Data Form) ςfor 
massive climate data storage

In GIS, climate data are stored 
as raster data (.geotiffΣ ΧΦύ

Spatial resolution varies from 
2.5 degrees (coarse) to 0.5 degree (fine)

2.5Á

2.5Á

0.5Á

0.5Á

https://www.nature.com/articles/sdata2018177/figures/1

https://desktop.arcgis.com/en/arcmap/latest/manage-data/netcdf/fundamentals-of-netcdf-data-storage.htm



Climate data in GIS

Single NetCDFfile can store 
severalvariables (i.e. min, mean 
and max temperature) in 
dimensions of time (i.e. daily for 
30 years) and space (X, Y)

Each time band of each variable 
can be extracted as a separate 
raster layer.

All layers in NetCDFrasterscan 
undergo calculations in Raster 
calculator to generate new 
rasters(i.e. to calculate the 
difference between mean 
temperature of past and future)



How to handle climate geodata?

Ready-to-use web-applications
Å Maps and dashboards in a web-browser providing climate data generation and visualization
Å Easy tools to customize general options ςarea or point location, selection for timeframes, indicators, scenarios
Å No need of GIS skills 

Geodata download portals
Å Flexible system of climate indicators and other options/criteria selection
Å A portal may have certain limitations regarding your requirements
Å Needs for GIS software and basic skills in geodata visualisation

Development of your own rasters
Å Full freedom in developing climate indicators, areas and time frames
Å Reasonable for local and regional scales
Å Needs for deep knowledge and advanced skills in GIS




